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RRAK IN THIS ISSUE KKK 


THe "BEGINNERS’ CORRER" KINDA GOT OUT OF HANL AND CONSISTS OF SEVERAL PAGES ON 
SUBSCRIPTED VARIABLES. DOWN WEAR THE END GF THE ARTICLE THERE I5 EVEN SOME INFORMATION 
THA WIGHT BE OF INTEREST TO THE HORE EXPERIENCED PROGRAMMERS. IF WE DO THIS AGAIN: 
WELLE HAVE TO STOF CALLING TT A "CORNER". MOST OF THE REST OF THE ISSUE IS ON MEMORY 
SAVIRG TECHNIQUESs BUT WE ALSO HAVE SOME NEAT ARTICLES SPECIALLY FOR DISK PEOPLE. THE 
TISSUE CORTAINS €& METHOD OF MOVING THE DIRECTORY OFF TRACK 12 AND A PROGRAM TO RENAME. ~ 
REACH + 

BE ORLY HAVE ONE PROGRAM THIS MONTH CASTDE FROM THE DISK STUFF): AS 2 WANTEB TO 
SQUEEZE Ih THE LONG ARTICLE ON SUBSCRIPTED VARIABLES. I’LL TRY TO MAKE UP FOR THAT WEXT 
MONTH WITH A FEW EXTRA FROGRANS BUT - IT AN GOING TO STGP PLANNING MORE THAN GONE ISSUE. 
AHEAL. THE CHECKBOCK PROGRAM IT PROMISED IN ISSUE #2 ANT NEVER FOUND SPACE TO PUBLISH WILL 
REVER SEE LIGHT OF DAY. ON LONGER USEAGEs IT TURNED OUT TO BE ONLY TWICE AS HARD TO USE. 
AS #& TI CALCULATOR FOR THE SAME JOB. THAT WAS AX IMPROVEMENT OVER MOST I HAVE SEENs BUT 
NOT GOOE ERGUGH TQ PUBLISH, 

WE HAVE SONE CORRECTIONS ANU ARDITIONS TO THE MIRACLE SCREEN CLEAR IN THE "LETTERS TO 
THE ERTTOR’ 


THIS NONTHS’ PROGRAM 


IN WRITING "ASTEROID RACE", I HAL IN MIND DEMONSTRATING THAT A SHORT AND SIMPLE 
PROGRAN COULD BE FUN. I THINK THAT I SUCCEEDED. IT LOOKS RATHER LONG IN PRINT: BUT MOST 
OF If I5 REMARKS. 

I DON’T EXPECT ANYONE TO RUN IT LONG THE WAY IT WAS WRITTEN. IT IS A NATURAL FOR EASY 
EXPANSION FOR THE KIDS. PLAY WITH THE NUMBER OF ASTEROIDSs THE TIMINGs AND THE SCORENG TO 
START WITH. IMPROVING THE CANNGNy ADDING A SECOND SHIP AND IMPROVING THE CONTROLS COULB 
PROVIDE A FEW HOURS OF FUN. THE CANNON ISs IN PARTICULARs USELESS. I JUST LEFT IT IN TO 
PROVITE A STARTING POINT FOR IMPROVEMENT, 

IY 15 FUR JUST AS IT IS AND TYPES IN A HURRY IF YOU LEAVE THE REMS OUT. AS WITH ALL. MY 
PROGRAMS» THE REMS ARE REMOVABLE, 

THE THINGS TG WATCH IN THIS PROGRAM ARE THE USE OF FLAGS TO INDICATE MISSLE MOVEMENT» 

THE WAY TWO LINES (190-190) WILL CHANGE IT FROM C2/4/8 TO CiP» AND THE INTERMIXING OF 
’ PRIRT ARD PORE GRAPHICS, 


SAVING MEKORY 


WARNING SHERESY 


ELSEWHERE IN THIS EDITION WE PLA TO INCLUDE AN ARTICLE BY BOB RETELLE ON THE TECHNIQUES HE 
USES IN HIS PROGRAMS TO SAVE SPACE. WHILE IT IS A GOOD ARTICLE» AND I WOULD OF COURSE RECOMMEND 
THAT YOU READ IT CAREFULLY» I THINK THE TOPIC IS IMPORTANT ENOUGH TO WARRANT EVEN FURTHER 
ATTENTION, 

DESPITE THE FACT THAT SYSTEMS ARE GETTING LARGER: MEMORY REMAINS A CRITICAL PROBLEM FOR THE 
MINI-SYSTEM, A YEAR AGO THE STANTART SYSTEM WAS ORLY 4K IN SIZE. IT NOW IS APPROXIMATELY 8h 
AND DISK SYSTEMS USUALLY RUN 12 TO 14K OF USABLE SPACE. UNFORTUNATELY» MOST COMPUTER CLASSES 
ARE . TAUGHT BY AND MOST COMPUTER BOOKS ARE WRITTER BY UNIVERSITY PROFESSORS WHO WORK ON MEGABYTE 
TIMESHARING SYSTEMS, THEREFOREs LITTLE HELF IS AVAILARSLE FOR THE COMPUTERIST FACING THE REAL 
EVERYDAY PROBLEM THAT HE HAS ALL THE MEMORY THAT HE CAN AFFORD NOT ALL OF WHAT GIGANTIC 
UNIVERSITY CAN AFFORD, 

BEFORE WE BEGIN» LET’S INTERJECT A WORT OF CHEER, WHILE WE ARE CONTINUOUSLY PUSHED BY LACK 
OF MEMORY SIZEs WE ACTUALLY HAVE & LOT NORE MEMORY THAN WAS COMMON EVEN ON MAIN FRAME SYSTEMS 10 
- 45 YEARS AGO. THOSE OF YOU WHO HAVE BEEN AROUND A WHILE WILL REMEMBER THAT NOT TOO LONG AGO 
WE RAN LARGE BUSINESSES AND LARGE BOOKKEEPING PROGRAMS Oh SYSTEMS THAT HAD WELL UNDER 4K OF 
ACCESSARLE RAM. THE SYSTEMS THAT WE CURRENTLY HAVE IN OUR HOMES AND AT QUR BUSINESSES THEN ARE 
CAPABLE OF RATHER EXTENSIVE WORK. HOWEVERy WE NEED TQ THPLEMENT THEM WITH THE GREATEST POSSIBLE 
EFFICTENCY EVEN IN THIS DAY OF SLIGHTLY CHEAPER MEMORY, 

THERE ARE SEVERAL NEW AND POPULAR CONCEPTS BEING PUSHED BY EVERYONE FROM WAYNE GREEN TO GOB 

WHICH APPEAR Ak ANATHEMA FOR THE SMALL COMPUTERIST. AMONG THE WORST CONCEPTS ARE "TOP DOWN” 
PROGRAMMING AND “STRUCTURED” PROGRAMMING, STRUCTURED PROGRAMMING IS A NICE IDEA IF YOU HAVE 
MEGABYTE OR SO OF MEMORY AT HANI BUT IT IS BASICALLY OR PRIMARILY A WAY TO HAVE TO AVOID 
DOCUMENTING A PROGRAM. FOR THE SUPERVISORS WHO PUSH FOR IT IN THEIR ESTABLISHMENTS» IT IS 
MAINLY A WAY TO AVOID THE RESPONSIBILITY OF MAKING A PROGRAMMER WRITE DOWN WHAT HE DIG. IT 16 
EASIER TO IMPOSE AN OVERALL SYSTEM THAN TO INSIST THAT THE PROGRAMMER DOCUMENT TODAY THE COBE 
THAT HE WROTE THIS MORNING. THE ONLY PARTICULAR VALUE THAT SUCH CONCEPTS HAVE IS THE PEOPLE WHO 
FOLLOW NEED NOT LEARN TO READ PROGRAHMING AR THOSE WHO PRECEDE NEED NOT LEARN TO FLOW CHART OR 
WRITE IF DOWN. ANOTHER CONCEPT 215 STILL BEING PUSHED BY A LOT QF PEGPLE WHICH IS PURE 
FOOLISHNESS, THE WHOLE CONCEPT OF ‘STYLE IN BASIC’. I REPEAT HEREs AS I HAVE SAID BEFORE: THAT 
THE BEST WAY TO HELP THE ENERGY CRISIS I5 170 BURN THOSE BLASTED BOOKS OF STYLE. AS A 
COMPUTERISTs YOU ARE FACED WITH THE DESIRES OF A NUMBER GF PEOPLE. YOUR CHILDREN WANT AS MANY 
DRAGONS AS POSSIBLE IN THEIR GAME» THE PAYROLL DEPARTMENT WANTS AS MANY EMPLOYEES AS POSSIBLE IN 
THE PROGRAM AND ACCOUNTING WANTS TO PUT IN AS MARY RECORDS AS THEY CAN WITHOUT HAVING TOG ACCESS 
THE DISK. NONE OF THEM COULD CARE LESS WHAT YOUR PROGRAM LOOKS LIKE WHEN IT IS PRINTED OUT. 

LET’S BEGIN WITH THE OBVIOUS» BUT STILL IGNORED, CONCEPTS. I WOULDN’T REFEAT THIS FIRST ONE 
EXCEPT THAT THE PROGRAMS THAT I HAVE RECEIVER THIS WEEK SHOW THAT FEQPLE STILL BON’ T LISTEN 
EXTREMELY WELL. THE FIRST BASIC SKILL OF A COMPUTERIST WHO IS GOING TO READ AND WRITE IN THE 
BASIC LANGUAGE IS THAT HE LEARN TO READ AND WRITE WITHOUT A LOT OF EXTRANIGUS ANT UNNECESSARY 
SPACES. I STILL RECEIVE PROGRANS WHICH ARE AS MUCH AS THIRTY PERCENT WASTED SPACEs THAT WASTED 
SPACE BEING PRIMARILY UNNEEDED SPACES BETWEEN BASIC WORDS. TO LEARN TO WRITE BASIC WITHOUT 
SPACES TAKES SOMETHING OX THE ORDER OF A DAY OR TWO OF PRACTICE. I7 STILL AMAZES ME THAT THERE 
ARE COMPUTERISTS OUT THERE WHO WRITE COMPLETE PROGRAMS WHO HAVE NOT YET LEARNED THAT SIMPLE 
SKILL. 

BOB RETELLE POINTS OUT IN HIS ARTICLE IN THIS ISSUE THE VALUE OF USING MULTIPLE STATEMENTS 
PER LINE. I’LL LET BOR COVER THAT IN BETAILs BUT WILL REMIND YOU AT THIS FOINT THAT LINE 
NUMBERS ARE VERY EXPENSIVE, 

NOW THAT I HAVE SOUNDED OFF ABOUT MY FAVORITE TOPICS (AGAIN): WE CAN GET DOWN TO REAL WORK. 

THE FIRST MAJOR TOPIC TO COVER IS REMARKS. AS WE HAVE SAIL IN PREVIOUS ISSUES: REMARKS ARE 
HIGHLY VALUABLE. ANY PROGRAMMER WHO WRITES A FROGRAN AND DOES NOT REMARK IT QUALIFIES FOR THE 
“TAHNED FOOL OF THE WEEK” AWARD. HOWEVERs REMARKS IN A BASIC PROGRAM MUST ALWAYS BE AVAILABLE 
BUT NEEL NOT ALWAYS BE LOADED, AS WE’VE POINTED QUT BEFOREs REMARKS SHOULDIN’T BE ADDRESSED. 
THAT IS» THERE SHOULD NEVER BE A ’G0TQ1000’ WHERE LINE 1000 IS A REMARK. A GOOD COMFUTERISTs 
WHETHER HE IS A HOBBIST OR A PROFESSIONAL» WHETHER HE WORKS FOR HIS GWN PLEASURE OR FOR SOMERODY 
ELSE’S BUSINESS, SHOULD ALWAYS MAINTAIN A NOTEBOOK WHEREIN HE MAINTAINS LISTINGS OF ALL THE 
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PROGRAMS HE WRITES. IT I5 NOT NECESSARY: IF YOU TQN’T HAVE A PRINTERs TO KEEF AN EXACT LISTING. 

If IS HOWEVER IMPORTANT TO HAVE A LIST OF REMARKS FOR EACH PROGRAM AVAILABLE GN HARD COPY AWAY 
FROM THE PROGRAM ITSELF. OTHERWISE YOU WILL SOON HAVE FORGOTTEN WHAT THE VARIOUS VARIABLES ARE 
FOR AND WHAT THE SUBROUTINES DO ARE WHERE THEY ARE. THE IMPORTANT THING IS THAT YOU PUT THE 
REMARKS IN IN SUCH A WAY AS THEY CAN BE EASILY REMOVED SO THAT YOU CAN SAVE ALL THAT RUN TIME 
SPACE IF YOU NEED IT. 


THERE ARE SOME IMPORTANT HABITS TO PICK UP THAT CONSISTANTLY SAVE A LOT OF BYTES IN EVERY 
PROGRAM. THE FIRST COOK HABIT YOU NEED TQ GET INTO I5 TG USE AS FEW VARIABLE NAMES AS FOSSIBLE. 
STOP AND THINK FOR A SECOND WHAT IT TAKES FOR BASIC TO USE A NAME. IF YOU USE THE VARIABLE X IN 
“FORX=1T010’° IN THE FIRST LINE OF THE PROGRAM AND THEN NEVER USE ’X* AGAIN: BASIC STILL HAS TO 
STORE THE LAST VALUE THAT IT GAVE X JUST IN CASE YOU SHOULE WANT TO CALL IT UP AGAIN. THAT 
MEANS THAT EVERY TIME YOU USE A VARIABLE NANEs THAT VARIABLE NAME NUST BE STORED WITH A RELATED 
VALUE IN A TABLE OF VARIABLES. THEREFORE: YOU DON’T USE MORE NAMES THAN YGU HAVE TG USE. I7°S 
A GOO HABIT TO GET INTO TO PICK & COUPLE OF VARIABLES THAT YOU ALWAYS USE FOR TEMPORARY 
COUNTERS SINCE THERE WILL PROBABLY BE FREQUENT TIMES IN YOUR PROGRAM WHEN YOU WILL WANT TO USE A 
VARIABLE TO [Tt0 NOTHING MORE THAN COUNT A LOOP OR TEMPORARILY STORE A VALUE THAT YOU ARE NOT . 
GOING TO USE AGAIN LATER OH. FOR INSTANCE: IF YOU HAVE A TIMING LOOP ‘FORX=1TGIO0;NEXT’ THAT 
WAS JUST DESIGNED TO SLOW DOWN THE PROGRAM A LITTLEs YOU DON’T REALLY CARE WHAT THE VALUE OF X 
IS WHEN THE LOOP IS TONE. ALL YOU CARE ABOUT IS THE FACT THAT THERE WAS A DELAY IN THE PROGRAM. 
TF YOU’RE INPUTING FIVE NAMES IN A LOOP AND YOU SET UP A LOOF LOOFORX=1705% INPUTAS( X DSNEXT 
YOU “AGAIN DON’T CARE WHAT THE VALUE OF X TURNS OUT TO BE. YOU KNEW IT WAS GOING TO BE 5S» BUT 
WHAT YOU WANTED WAS THE FIVE ITEMS YOU INPUT. THEREFORE» YOU SHOULT ALWAYS HAVE A COUPLE OF 
VARIABLES YOU USE WHENEVER YOU NEED A TEMPORARY COUNTER AND REUSE THEM. THOSE OF YOU WHO HAVE 
LOOKED AT THE AARDVARK PROGRANS MAY HAVE NOTICED THAT I TEND TO USE X AND Y AS MY TEMPORARY 
COUNTERS IN EVERY PROGRAM. BY ESTABLISHING THE HABIT FAIRLY EARLY IN MY PROGRAMMING CAREER» I 
FIND IT EASY TO READ MY OWN PROGRAMS SINCE I ALWAYS KNOW WHEN I SEE AN X OR A Y THAT IT IS A 
TEMPORARY VALUE THAT ISN’T GOING TO BE STORED OR KEPT FOR ANYTHING, JUST TQ BE DIFFERENTs IN ONE 
OF THE PROGRAMS WE PUBLISHED THIS MONTHs I USED ’I’ AS THE TEMPORARY COUNTER. YOU WILL NOTICE 
IN THE ‘’ASTROIT BELT’ PROGRAH THAT THE VARIABLE ‘I’ APPEARS OVER ANE GVER AGAIN. IT IS USED 
WHEREVER I TION’T PLAN TO KEEP GR STORE A VALUE. I USED IT FOR & COUNTER AND IT USED IT TO PASS 
VALUES BACK ANID FORTH BETWEEN VARIOUS SUBROUTINES. IF I HAR USED A DIFFERENT VARIABLE NAME FOR 
EACH ONE OF THOSE COUNTERS I WOULD HAVE PROBABLY USED ANOTHER 100 TO 150 BYTES IN THE PROGRAM. 
ate YOU SHOULD ALSO LOOK FOR VARIABLE NAMES IN THE PROGRAM THAT YOU GNLY NEED FOR A LITTLE 
WHILE, SOMETIMES YOU NEED TO KEEP & VARIABLE VALUE ONLY AS LONG AS YOU ARE RUNNING A 
SUBROUTINE: BUT WHEN THE SUBROUTINE I5 OVER YOU COULDN’T CARE LESS WHAT IT I5. IN THAT CASE YOU 
CAN USE THE SAME VARIABLE NAMES IN SEVERAL TIFFERENT PARTS OF THE PROGRAM AND STILL NOT RUN 
INTO ANY CONFLICT. NOWs GF COURSE: IT IS IMPGRTANTs IF YOU ARE GOING TO DO THIS: THAT YOU 
COMMENT YOUR PROGRAM EXTREMELY WELL. IF YOU USE SC AS A TEMFORARY COUNTER TO DQ THE SCREEN 
CLEAR IN LINE 10 AND LATER ON USE IT TO MEAN SCORE> NAKE SURE YOU KEEP SOME REMARKS AROUND 
SOMEPLACE TQ REMIND YOURSELF OF THAT. OTHERWISE YOU’LL END UP ALMIGHTY CONFUSED. ONCE YOU'VE 
MASTERED THAT GOOD HARIT>s WE’VE COT A FEW MORE FOR YOU, 
IF YOU ARE GOING TO USE & FIVE GR SIX DIGIT NUMBER AND YOU ARE GOING TG USE IT NORE THAN 
ONCE IN A PROGRAM: YOU CAN OFTEN SAVE SPACE BY USING A VARIABLE NAME INSTEAD. THAT’S BECAUSE OF 
FHE WAY BASIC STORES INFORMATION IN A BASIC LINE Ik TOKENIZED FORM. WHILE THE BASIC COMMANDS 
SUCH AS ’THEN’s ’PRINT’ AND SO ON ARE ENCORE, BOTH THE VARIABLE NAMES AND NUMBERS ARE STORED IN 
ASCII FORM. THEREFOGREs THE NUMBER 523493 TAKES FIVE BYTES IN MEMORY. HOWEVERs THE VARIBLE NAME 
*S’ IN THE SAME LINE TAKES ONLY GNE BYTE OF MEMORY. NOW IT TAKES ABOUT TWELVE BYTES TO STORE 
ANT INITIALIZE THE TERM ’5’. THEREFGREs YOU WOULUN’T USE IT IF YOU WERE ONLY GOING TOG USE THE 
VALUE ONCE. BUT IF IT IS GOING TO APPEAR SEVERAL TINES: YOU ARE SAVING FOUR BYTES EVERY TIME YOU 
USE THE VARIABLE NAME RATHER THAN THE NUMBER ANDI SPEEDING UP THE FROGRAM TQ BGGT. THEREFOREs IF 
YOU ARE GOING TO USE A LOT OF BIG NUMBERS: MAKE THEM VARIABLE NAMES INSTEAL. IT ALSO HAS THE 
SIDE ADVANTAGE OF SOMETIMES ALLOWING YOU TO PUT MORE INFORMATION GN A LINEs SINCE YOU ARE USING 
FEWER SPACES ON THAT LINEs AND THEREFOREs POSSIBLY CUTTING DOWN GN THE NUMBER OF LINES NEEDED 10 
HOLD THE PROGRAM: SAVING YOU THAT FAMOUS FIVE BYTES PER LINE THAT YOU SAVE BY COMBINING LINES, 
THAT SOMEHOWs AND FOR NO GOOD REASONs LEAS ME TO THINK OF TWO TTEMS OF STYLE THAT SEEM 70 
AFFLICT MOST COMPUTERISTS. IT SEEMS THAT WHEN PEGPLE BEGIN TO WRITE COMPUTER PROGRANSs THEY ARE 
SQ ENTHRALLED WITH THE IDEA THAT SOMEONE WILL ACTUALLY READ WHAT THEY HAVE WRITTEN ON THE SCREEN 
THAT THEY WRITE THEMSEVES DARN NEAR TO DEATH, FOR INSTANCEs THEY WILL OFTEN USE THE PHRASE 


3 


“INPUT"DG YOU WISH INSTRUCTIONS ¢ YES OR NO)" FOR AN INPUT WHEN THE PHRASE ’ INPUT" INSTRUCTIONS?" ’ 
WOULD PROBABLY GET THE IDEA ACROSS JUST AS WELL. PARTICULARLY WHEN YOU ARE WORKING WITH A SMALL 
SYSTEM ANI LIMITED MEMORY: YOU TALK LIKE THE TRANITIONAL NEW ENGLANDER - USE AS FEW WORDS AS 
POSSIBLE AS EVERY SINGLE CHARACTER USED IN A PRINT STATEMENT IS ONE NORE FULL BYTE OF MEMORY 
LOST IRRETRIEVABLY. 

THE SECOND ITEM OF VERY BAD STYLE WHICH SEEMS TO AFFLICT BOTH NEW AND OLD PROGRAMMERS I5 
THE CONTINUAL CHECKING BASED ON THE ASSUMPTION THAT THE USER OF THE PROGRAM 15 A TOTAL ILIOT WHO 
DOES NOT SPEAK ENGLISH OR ARY OTHER LANGUAGE PARTICULARLY WELL. & NEW FROGRAMMERs AND EVEN SOME 
EXPERTENCED ONES» WILL OFTEN DO SOMETHING LIKE ASK FOR A "YES" OR "NO" ANSWER TO & QUESTION ANT 
THEN CHECK FOR A "YES" AND HAVE ANOTHER LINE CHECK FOR A ‘NO" AND HAVE YET ANGTHER LINE THAT 
SAYS IF YOU DIDN’T GET A ’YES’ AND DIDN'T GET & "NO"» GO BACK AND ASK THE QUESTION AGAIN, I 
SUPPOSE THEY’RE TRYING TO COVER THE POSSIBILITY THAT THE USER MAY HAVE PUT IN A PHRASE SUCH AS 
"WAIT A MINUTE: I’M STILL THINKING ABOUT THAT". HOWEVERs SUCH ANSWERS TO SIMPLE QUESTIONS 
AREN'T VERY LIKELY. IT WOULD SEEM» THEREFORE RATIONAL? THAT IN MOST CASES YOU WOULD ASSUME THE 
MOST COMMON ANSWER» CHECK FOR THE LEAST LIKELY ANSWER ANI THEN BRANCH. I’M NOT SAYING THAT YOU 
SHOULDN'T GIVE A USER & CHANCE TO VERIFY A RESPONSEs PARTICULARLY WHERE THE RESPONSES ARE 
PERHAPS COMPLEX OR THERE IS A LARGE CHANCE GF ERROKs HOWEVERs THE AMOUNT OF CHECKING THAT GOES 
ON FOR SIMPLE QUESTIONS SUCH AS ‘D0 YOU WANT INSTRUCTIONS’ IS OFTEN RIDICULOUS, 

THAT PRETTY MUCH COVERS THE SIMPLE TRICKS INVOLVED IN SAVING MEMORY. THERE ARE OTHER TRICKSy 
SOME OF WHICH WE HAVE COVERED ELSEWHERE IN THE JOURNALS AND WILL NOT REFEAT HERE. FOR INSTANCE> 
JOURNAL #1 CONTAINED AN ARTICLE GN STRINGS THAT SHOWED WAYS OF SAVING SPACE BY STORING INTEGER 
DATA IN STRING ARRAYS RATHER THAN SUBSCRIPTED ARRAYS. THERE IS ALSO AN ARTICLE ELSEWHERE IN 
THIS JOURNAL ON HOW TQ USE SUBSCRIPTELD ARRAYS TQ SAVE PROGRAMMING STEPS. HOWEVERs THERE 15 NOT A 
LOT MORE THAT CAN BE TIGNE WITH SIMPLE TRICKS. AT THIS POINT WE HAVE TO TALK ABGUT A LITTLE MOKE 

DIFFICULT CONCEPT OF THINKING ABOUT ANT ORGANIZING A PROGRAM, 

1 GUESS I SHOULD ALSO POINT GUT THAT WE ARE NOW TALKING ABGUT CONSIDERABLE WORK IN WRITING 
A PROGRAM. ONE OF THE MAJOR REASONS FOR PROGRAMS RUNNING MUCH TOG LONG IS THAT AUTHGRS sWHETHER 
AMATEUR OR PROFESSIONAL OFTEN ARE UNWILLING TQ PUT ANY PROFESSIONAL DEGREE GF EFFORT IN ON THEIR 
PROGRAMS, VERY FEW PROGRAMS ARE GOING TO COME OUT POLISHED AND FINISHED BY THE END GF THE FIRST 
WRITING. TO DO AN EFFICIENT PROGRAMs AND TO KEEP MEMORY USAGE DOWN: YOU ARE GOING TO HAVE TO BE 
WILLING TO WRITE ANT TO REWRITE SECTIONS OF THE PROGRAM OR ENTIRE PROGRAMS TWO GR THREE TIMES. 
Y MIGHT SUGGEST: WHILE WE DON’T OFTEN PUSH QUR FROUUCTS IN THE JQURNASL, THAT YOU SHOULT HAVE 4A 
TEXT EDITOR OF SOME SORT TQ DO THE FINSL WORK OR THE PROGRAN. GTHERWISE THE AMGUNT OF EFFORT 


REQUIRED IN REWRITING AND COMBINING LINES MIGHT DISCOURAGE YOU FROM ACTUALLY PUTTING THE POLISH 


ON A PROGRAM AND FITTING IT INTO AN APPROPRIATE MEMORY SIZE. ONCE YOU'VE FINISHED YOUR PROGRAM 
ANE YOU HAVE IT RUNNINGs TAKE A GOOD CLOSE LOOK AT IT. LOOK FOR PLACES WHERE YOU CAN USE LOOPS 
TO DG REPETIVE WORK WHERE YOU ARE NOW USING DISCRETE PGRE STATEMENTS OR DISCRETE INPUT 
STATEMENTS. LOGK CAREFULLY FOR PLACES WHERE YOU CAN USE ’ON----G0TO’ RATHER THAN ‘ IF---THEN’ 
TYPE STATEMENTS. IF YOU HAVE TO MAKE GNE OF A NUMBER OF DIFFERENT JUMPS OR CALL GNE GF A NUMBER 
OF DIFFERENT SUBROUTINES DEPENDING ON WHAT HAPPENED TO THE VARIABLE» USE THE ’ ON----6OTO’ 
STATEMENT. IT TAKES A LOT OF MEMORY TO HAVE A SEPARATE LINE FOR EACH POSSIBILITY. WITH THE 
MEMORY SAVINGS INHERENT IN MAKING ANY LARGE NUMBER GF BRANCHES? IT IS OFTEN POSSIBLE TO 
CONDITION THE VARIABLE SO THAT IT FALLS INTO THE RIGHT RANGE. FOR INSTANCE: IF YOU ARE GOING TO 
60 70 GONE SUBROUTINE IF THE SCORE IS 100 AND ANOTHER IF IT IS 200 AND & THIRD IF IT I8 300, YOU 
CAN MAKE A STATEMENT LIKE "ONX/100G0TO192:s3". I17’S CHEAPER IN MEMGRY SIZE AND TIME TO DIVIBE 
THE VARIABLE OK SUBTRACT FROM IT OR WHATEVER YOU HAVE TO 00 TO GET IT DOWN TG A SIMPLE SEQUENCE 
RATHER THAN HAVE & LOT OF "IF" STATEMENTS IN MANYs MANY CASES. 

WHEN YOU READ THE PROGRAMs THERE ARE & COUPLE OTHER THINGS YOU CAN LGOK FORs SPECIFICALLY: 
WHICH COULD GIVE YOU HINTS TO PLACES YOU COULD SAVE BYTES. FOR INSTANCEs MOST COMPUTERISTS ARE 
AWARE THAT IF YOU HAVE MORE THAN ONE IBENTICAL LINE IN A PROGRAM: IT IS BEST TO SET IT UP AS A 
SUBROUTINEs PUT IT IN ONCE AND ACCESS IT WHENEVER YOU NEED IT. THERE IS ALSO AT LEAST ONE 
STRUCTURE LEFT OVER FROM THE EARLY DAYS GF BASIC WHICH SEEMS TOG AFFLICT A LOT OF PROGRAMMERS, 
THAT I5 THE CONCEPT OF SKIPPING A LINE WITH AN “IF" STATEMENT. FOR EXAMPLEs ON THE OLD BASICS; 
IF STATEMENTS WERE OFTEN LIMITED TO “IF{ SOMETHING )THENGOTO( A LINE NUMBER)» AND IN THOSE BASICS 
YOU HAD TO BRANCH AROUND A CONDITION IN GREER TO AVOID IT WITH AN IF STATEMENT. FOR INSTANCES 
IF I WANTED TO MULTIPLY A VARIABLE BY 1.4 GNLY IF IT WAS GVER 40; I WOULD HAVE WRITTEN IN THE 
GOLD DAYS: 

100 IFA<41THENI20 

110 A=Ax1.5 

120 (THE NEXT LINE) 


OUR HASIC ALLOWS US: HOWEVERs TO PUT LONG STATEMENTS AFTER AN IF CLAUSE AND HAVE THEM 
EXECUTED. THEREFORE: IN OSI BASICs THE LINE SHOULD HE WRITTEN 

100 IFAs4OTHENAT=AK1.S 
BY PUTTING THE PHRASE GH THE END GF THE IF STATEHENT, WE SAVE A LINE NUMBER AND A JUMP. SINCE 
THE GLE CGNSTRUCTION WAS VERY COMMON FOR A LONG TIME AND STILL APPEARS IN FLACES LIKE CREATIVE 
COMPUTING PROGRAM LISTINGS; A LOT GF NEW PROGRANMERS ARE STILL DGING IT. A GOOD HINT 15 THAT 
WHENEVER YOU SEE AN IF STATEMENT THAT ROQES NOTHING ELSE THAN SKIF A LINEs YOU ARE FROBABLY 
WASTING SOME BYTES. 

YOU SHOULD ALSO REAT CAREFULLY THE SUGGESTIONS GIVEN LAST MONTH GN SAVING TIME WITH "IF" 
STATEMENTS AND THE OTHER SUGGESTIONS GIVEN IN THE ARTICLE GN SPEED. MOST OF THE SUGGESTIONS 
GIVEN TG SPEED UF PROGRAMS BERK AS WELL TO CUT TQWN GN NENORY SIZE. A FAST FROGRAM ANT A REMORY 
EFFICIENT ONE NORMALLY USE THE SAME TECHNIQUES, 

ONE FINAL WORD, THERE IS NG SUBSTITUTE FOR GRIGINAL THOUGHT. I RECENTLY RECEIVED A RATHER CUTE 
LITTLE ROCKET BATTLE PROGRAM THAT DREW & FAIRLY CONFLEX PLAYING FIELD ACROSS THE BOTTOM OF THE 
SCREEN, IT DREW THE LANESCAPE WITH & SERIES OF DATA STATEMENTS LIKE THIS. 

100 FOR X=1TOMNANY (REALTY SREADPLACE SPOREPLs YSNEXT 
LOORATAS 3247 91615 534402267 553440767 ETC, 
THE ETC. WENT ON FOR ABOUT 60 NUMBERS. 

THE PROBLEM WAS THAT THE FROGRAN WOULD AGT FIT IN 4h. THE BATA STATEMENTS WERE USING 16 BYTES 
FOR EACH POINT BY STORING & 5 DIGIT PLACEs A THREE BIGIT POKE VALUEs AND A COUPLE GF COMMAS. 

I THOUGHT ABGUT THE PROBLEM AND CANE UP &BITH A NEW FORMAT. I STGRED ALL GF THE INCREMENTS 10 
MOVE IN THE 9&8 COMMON DIRECTIONS IN AN ARRAY. I THEN INPUT A STARTING POSITION FOR THE DRAWING 
AND USED 4 BYTE CONES TO CORE THE MOVES AND PORES, IT &BORKELD THIS WAY. ASSUMING THAT YOU WANTED 
TO MOVE IN DIRECTION 1 {LEFT)s AND WANTED TO PORE 6 161 IN THE SPOT YGU REACHED: YOU MADE THE 1 
THE FIRST NUMBER IN THE BATA EXTRY AND THE 161 THE NEXT THREE BYTES, TO BRAW A FICTUREs YOU 
STARTED AT THE STARTING FOINTs READ A DATA BYTE? MOVED IN THE DIRECTION THE FIRST BIGIT POINTED 
ANE THEN POKED THE REMAINIER IN THE SPOT YOU GOT TO. I DLON’T LOSE ANYTHING BY SETTING UP THE 
MOVEMENT ARRAYs AS I NEEDED IT TO NOVE CHARACTERS ARGUNE THE SCREEN LATER AND ENDED UP SAVING A 
COUPLE OF HUNDRED BYTES - LIKE THIS - 

100 FORX=1TOS2READM(X)SNEXT REM FREE. I HAD TO TO IT ANYWAY 

LIODATALs-639-649-65:-1965745965 REM THE 8 TREK DIRECTIONS FOR C2/4 

1SOST=ANY PLACE ON THE SCREEN, 

ZOOFORX=1LTOMANY SREAUD: RISINT( 2/1000 )EST=<STHM BT) 

21 OP0=D-¢ D1X1000 DE POREST sFOsNEXT 

220DATAL1411200072160,ETC. REM ONE 4 BYTE ENTRY PER FORE REFLACES A 3 BYTE ANE A 3 BYTE ENTRY. 
PROGRAM WOULT MOVE IN DIRECTION is POKE A 1é6t) MGVE IN DIRECTION 2 AND PORE A O» MOVE IN 

QIRECTION 2 AGAIN ANE PGKE & 160, 

2SOREM ST=STARTING PLACE: DI=DIRECTIGNs FO=VALUE TO BE POKEL. 

THAT IS NOT AN EXACT COFY GUT GF THE FROGRAM: BUT I THINK IT WILL RUN AS FRINTED HERE AND IT 
SHOWS ONE WAY I SAVED & LOT OF MEMORY BY THINKING ABOUT HOW TO STORE INFORMATION. AN EXPANDED 
VERSION OF THAT ROUTINE WILL PROBABLY ALLGH US TO FUBLISH A LANDER TYPE GAME SOON WHICH WILL 
HAVE SEVERAL TERRAINS WHICH WILL CHANGE AS YOU GET CLOSERs AND WHICH WILL STILL FIT IN SR. 

THISs THENs IS THE FINAL RULE. AFTER YOU SASTER THOSE SIMPLE GOGD HABITS FOR EFFICIENT 
PROGRAMMING: THINK ABOUT WHAT THE FROGRAM HAS TO IG AND RETHINK ITs AND RETHINK IT. THIS PSs 
AFTER ALL» A HOBBY AND A PROFESSION THAT REWARDS THOUGHT. 


#% GSI DEMONSTRATES NEW SOUND 1.0. BOARD #4 


AT & RECENT COMPUTER SHOW, OSI DEMONSTRATED A KEW VOICE 1.0. BOARD NATED TO A NEW EXTENDED 
ELIZA PROGRAM, THE SIMULATION OF INTELLIGENCE WAS UNCANNY. THE COMPUTER WOULT) ASK SEVERAL 
QUESTIONS (VERBALLY), ACCEPT SPOKEN ANSWERS» AND AINJUST THE SUBSEQUENT QUESTIONS TO REFLECT 
THE INTELLIGENCE OF THE USER. THE ESTIMATED I.Q.% THOUGH INACURRATEs WAS DISPLAYED ON A SCREEN 
OUT OF THE USERS VIEW, 

WE SAW THREE DEMONSTRATIONS. AN OSI ENGINEER WAS ASKED TO FACE THE MACHINE. IN ABOUT ThO 
MINUTES IT FLASHED "1.8. 155" AND DREW HIM INTO TALKING ABOUT THE EFFECTS OF REAGAN’S CANDIDACY 
OH THE ARMS RACE. THE SECOND SUBJECT WAS AN APPLE PROGRAMMER. THE SYSTEM FLASHED "1.8. 105° 
AND BEGAN TO ASK QUESTIONS ABOUT SPORTS. (HE MISSED THEM. ) 

THE LAST SUBJECT WAS AN TRS-80 DEALER FROM LESSER PLAINS GEORGIA. EVENTUALLY THE SYSTER 
FLASHED "1.@. 76" AND BROKE OUT WITH A LOUD "BREAKERs BREAKER» GOOD BUDDY. WHAT'S YOUR 10-40, 
COME BACK WONTCHA? COME BACK THERE.” 


BEGINNERS’ CORNER 


KKXSUBSCRIPTED VARIABLESX* 


THE THREE MOST IMPORTANT ANI SIMPLEST CONCEPTS WHICH A PROGRAMMER MUST MASTER ARE THE USE 
OF NAMED VARIABLES: THE USE OF LOOPS» AND! THE USE OF SUBSCRIPTED VARIABLES (ARRAYS). JUBGING 
FROM THE PROGRAMS WHICH ARE SUBMITTED FOR PUBLICATION: THE THIRD ITEM IN THAT LIST SEEMS TO GIVE 
NEW COMPUTERISTS THE MOST TROUBLE. 

IN ITS SIMPLEST FORM» A SUBSCRIPTED VARIABLE I5 USUALLY DESCRIBED AS A SERIES OF NUMBERED 
BOXES, FACH BOX REPRESENTS & DISCRETE VARIABLE. HOWEVERs THE BOXES ARE ALL NUMBERED 50 THE 
COMPUTER CAN MOVE FROM ONE BOX TO THE NEXT UNDER PROGRAM CONTROL. SINCE THERE MAY BE SEVERAL 
SETS OF THESE BOXES: EACH SET OF BOXES (ARRAY) IS GIVEN A NAME TO IDENTIFY THE SET. THE ARRAYS 
CAN BE EITHER NUMERICAL VARIABLES OR STRING INFORMATION AND YOU MAY THEREFORE FINI EITHER ACX) 
OR A$(X) IN A PROGRAM. THE VARIABLE NAME DEFINES WHICH ARRAY YOU ARE USING: AND: THE NUMBER IN 
THE PARANTHESIS BEFINES WHICH VARIABLE OUT OF THAT ARRAY YOU ARE GOING TO USE AT THIS TIME. FOR 
INSTANCEs A(3) REFERS TO THE FIFTH VARIABLE NAMED ‘A’. Ad¢ 3) MEANS THE THIRD STRING IN THE SET 
GF BOXES CALLER ‘AS’. BY THE WAY THAT IS USUALLY PRONGUNCED ’A STRING SUR THREE’. 

WHAT MAKES A SUBSCRIFTED VARIABLE SPECIAL 15 THAT THE COMPUTER CAN WALK THROUGH THE ARRAY 
GR JUMP THROUGH IT BY FIGURING LOGICALLY WHICH VARIABLE IT SHGULT BE WORKING WITH AT ANY ONE 
EIME. FOR INSTANCEs A COMPUTER COULD NOT TELL THAT THE VARIABLE ’TOTAL’ SHOULD FOLLOW THE 
VARIABLE ‘PAY’. IT CANs HOWEVER: [DO AN ARITHMETIC OPERATION AND CAN THEREFORE FIGURE THAT AS) 
FOLLOWS AC2)>» AND THAT ACS) FOLLOWS AC4). THAT ALLOWS US TO USE THE SAME PROGRAM LINES TO 
MANIPULATE A LOT OF DIFFERENT VARIABLES, 

BEFORE WE EXPLAIN HOW TO USE A SUBSCRIPTEL VARIABLE» PERHAPS WE SHOULD STOP FOR ONE QUICK 
AND SIMPLE DEMONSTRATION OF WHAT MAKES THEM UNIQUE. PICTURE YOURSELF WRITING & PROGRAM TO 
FIGURE THE GROSS PAY FOR TEN EMPLOYEES OF A SMALL COMPANY. LETS ASSUME THAT EACH EMPLOYEE MAKES 
$4.50 AN HOUR. YOU COULD ASSIGN EACH EMPLOYEE’S HOURS A DIFFERENT VARTABLE NAME. YOU COULD FOR 
INSTANCE CALL THEM AQs Als A2s osee+eA%, YOU WOULD THEN HAVE TG WRITE TEN DIFFERENT FROGRAN 
LINES TO FIGURE THE TEN DIFFERENT PAYS. YOU WOULD HAVE TO WRITE- 
LOOPAY=A0K6.53 PPAY 
110 PAY=A1%6.53 TPAY 
AND SO ON FOR TEN DIFFERENT EMPLOYEES, 


IT WOULD BE NICE IF THE COMPUTER COULD SIMPLY STEP THROUGH ALL TEN EMPLOYEES AND PICK THE 
NEXT ONE AS IT NEEBED IT. TO DO THAT WE WOULD STILL GIVE EACH EMPLOYEE’S HOURS A&A DIFFERENT 
VARIABLE NAME BUT WE WOULD MAKE IT A SUBSCRIFTED VARIABLE. THE FIRST EMPLOYEE WOULD BE ACO)s 
THE SECOND AC1) AND SO GN TO ACF). WE CAN THEN USE &A SIMPLE LOOP TO STEP THROUGH ALL TEN 
EMPLOYEES. 
LOOFORX=OTO9 ¢ PAY=AC X K6.55 TPAY SNEXT 
NOW WE ONLY NEED THAT ONE PROGRAM LINE BECAUSE THE COMPUTER WILL INCREMENT X EACH TIME 
FHROUGH THE LOOP AND THEREFORE EACH TIME PICK THE NEXT EMPLOYEE IN LINE, 
BEFORE WE GO ON TQ DISCUSS THE OTHER USES OF THE VARIABLE: LETS LOOK AT WHAT YOU NEED TO 06 
TO USE AN ARRAY. THE FIRST THING YOU HAVE TO DO 1S TO SET UP SPACE IN BASIC TO HOLD THE ARRAY. 
SINCE AN ARRAY TAKES A LOT OF SPACEs BASIC NORMALLY NEEDS TG PLAN FOR THE SIZE GF THE ARRAY 
BEFORE IT OPENS UP THE MEMORY. THAT’S THE REASON FOR THE DIMENSION STATEMENTS AT THE BEGINNING 
OF PROGRAMS, THE DIM STATEMENT TELLS THE COMPUTER HOW MUCH SPACE TO SET ASIBE TO EVENTUALLY 
HOLB ELEMENTS IN AN ARRAY. NOW YOU DON’T NEED TG DIMENSION ALL OF THE ARRAYS. IF BASIC SEES A 
SUBSCRIPTED VARIABLE THAT HAS NOT BEEN DIMENSIONED: IT WILL AUTOMATICALLY ASSUME THAT YOU HAVE 
DIMENSIONED IT FOR 10; ANYTHING HIGHER MUST BE IN A DIM STATEMENT. IF YOU TRY TO USE A 
VARIABLE WITH A HIGHER NUMBER THAN THE ARRAY IS DIMENSIONED FORs YOU WILL GET A FUNECTIGN CALL 


ERROR. THE REASON WHY THE DIMENSION STATEMENTS ARE NORMALLY AT THE BEGINNING GF A PROGRAM IS 
THAT AN ARRAY MAY NOT BE DIMENSIONED TWICE. IF IT HASN’T HAD A DIM STATEMENTs THE FIRST TIME 
BASIC SEES A HINENSIONELD VARIABLE IT WILL ESTABLISH IT AS DIMENSION 10. IF YOU THEN FUT IN A 
DIM STATEMENT FOR THAT VARIABLE: YOU WILL GET A ’DD’ OR BOURLE EIMENSION ERROR. THEREFOREs WE 
NORMALLY PUT THE DIMENSION STATEMENTS AT THE BEGINNING OF A PROGRAM, 

YOU WILL OFTEN READ GR HEAR THE PHRASE “ESTABLISH AN ARRAY". THE MEANING OF THAT TERM IS 
FAIRLY FLEXIBLE AND PRETTY MUCH JUST COMES DOWN TO WE DECIDE TG USE AN ARRAY TG HOLD SOMETHING. 
WE MIGHT IMPLEMENT THAT BY ANDING A DIMENSION STATEMENT ORs IF IT IS GOING TG BE A VERY SMALL 
ARRAY, SIMPLY USING A SUBSCRIPTED VARIABLE IN A FROGRAM. BUT “ESTABLISHING AN ARRAY” IS SIMPLY 
ANOTHER WAY TO SAY THAT WE HAVE TECIRED TO USE AN ARRAY TG HOLE A CERTAIN CLASS OF VARIABLES. 

USING AN ARRAY I5 FAIRLY SIMPLE BECAUSE BASIC GIVES YOU A LOT GF TOOLS TOG DO IT WITH. YOU 
SIMPLY GIVE THE NAME GF THE VARIABLE ARRAY AND THEN FUT THE NUMBER GF THE ELEMENT YOU WANT IN 
PARENTHESIS, HOWEVER» YOU CAN SPECIFY THE NUMBER IN PARENTHESIS BY PUTTING IN AN ACTUAL NUMBER: 
GOR BY PUTTING IN A VARIABLE SUCH AS “’X’ OR HY FUTTING IN AN EXPRESSION WHICH BASIC WILL 
EVALUATE: SUCH AS ACXtY). FOR INSTANCE: IF X = 1 AND Y = 4% THEN ACX) IS THE FIRST ELEMENT IN 
THE ARRAYs ACY) CALLS THE FOURTH ELEMENT IN THE ARRAYs ANE ACXtY) WOULD GET YOU THE FIFTH 
ELEMENT IN THE ARRAY. THE FACT THAT BASIC CAN CALCULATE WHICH VARIABLE YOU WANT IS REALLY THE 
SECRET TG THE FOWER OF THE SUBSCRIPTED ARRAY, | 

ALRIGHTs NOW WHAT CAN WE DO WITH IT? WE’VE ALREADY SEEN IN THE FIRST SIMPLE EXAMPLE THAT WE 
CAN USE AN ARRAY TO GET BASIC TG NO THE SAME THING TO A LOT OF DIFFERENT VARIABLES. IT 15 ALSO 
VERY POWERFUL WHEN WE HAVE TO RELATE TWO COLUMNS OF FIGURES OR TWO GROUPS GF VARIABLES IN A 
CERTAIN WAY, FOR INSTANCEs ASSUME THAT WE AKE TRYING TO FIGURE THE TOTAL FAY FOR EACH OF TEN 
EMPLOYEES AND THIS TIME EACH OF THE EMPLOYEES HAS A DIFFERENT HOURLY RATE. WE WANT THE COMPUTER 
TO TAKE THE FIRST MAN’S HOURS AND MULTIPLY IT BY THE FIRST MAN’S HOURLY RATE AND THEN TAKE THE 
SECOND MAN’S HOURS ANT MULTIPLY IT BY THE SECOND MAN’S HOURLY RATE: AND SO ON FOR TEN EMPLOYEES. 
RATHER THAN WRITE TEN IFFERENT LINES OF PROGRAMMING, WE CAN USE TWO ARRAYS. IN THE FIRST 
ARRAY» WE'LL PUT THE EMPLOYEE’S HOURS NUMBERED O THROUGH 97 SO THAT ACO) IS THE HOURS THE FIRST 
MAN WORKED. THEN IN THE SECOND ARRAY WE’LL PUT THEIR PAY RATES SUCH THAT P(O) IS THE PAY RATE 
FOR THE FIRST MANs PCL) 15 THE RATE FOR THE SECGNE MAN» AND SO ON FOR THE TEN EMPLOYEES. ONE 
LINE OF PROGRAMMING THEN WILL MULTIPLY THE APPROPRIATE FIGURES FROM EACH COLUMN TOGETHER. 
100 FORX=OTO9 ¢PAY=AC X HPC XS PPAY ENEXT 


GF CQURSEs IN REAL LIFEs WE’ ED PROBABLY H&VE A NUMBER OF DIFFERENT PROGRAM LINES HERE 
FIGURING STUFF LIKE SOCIAL SECURITY: TAXES: HENEFITS AND SO ON FOR EACH EMPLOYEE. BUT THE 
IMPORTANT THING IS THAT WE WOULD WRITE THAT PROGRAN SEGEMENT ONLY ONCEs AND THEN BY CHANGING THE 
VALUE OF Xs BE ABLE TO APPLY IT TO ALL TEN EMPLOYEES WITHOUT ANY OTHER CHANGES, 


THAT’S THE SECOND WAY THAT ARRAYS ARE HANDY. WHEN WE HAVE A LOT OF THINGS IN COLUMN A THAT WE 
WANT TG RELATE TOG COLUMN Hs FOR INSTANCE IF YOU WANT TO MULTIPLY A WHOLE BUNCH OF STOCKS BY 
THEIR YEILDs GR & BUNCH OF LOANS BY THEIR INTEREST RATEs WE WOULT! PUT ONE VARIABLE IN ONE ARRAY 
AND THE SECOND VARIABLE IN ANOTHER ARRAY ANT THEN STEP THROUGH ANT MULTIPLY. 

THE NEXT THING THAT ARRAYS ARE HANDY FOR IS WHEN YOU WANT BASIC TO FICK OUT A VARIABLE FOR 
YOU. FOR INSTANCE» ASSUME THAT YOU ARE DESIGNING & PIN BALL GAME ANT THAT YOU HAVE SIX BUMPERS 
IN THE PIN BALL GAME. WHEN YOU HIT & BUMBPER YOU MAKE B EQUAL TO THE NUMBER OF THAT BUMPER. 
ASSUME FURTHER THAT EACH BUMPER GIVES & DIFFERENT SCORE. MOST NEW COMPUTERISTS ADD THE SCORE UP 
BY GOING THROUGH A BUNCH OF ‘IF’ STATEMENTS TQ PICK GUT THE RIGHT INCREMENT. IT LOOKS LIKE 
THIS: 
100 EFB=1LTHENSC=SC+1 
110 IFB=2THENSC=SC+2 
120 IFB=3THENSC=SC+3 

ANT SG ON FOR THE NUMBER GF BUMPERS. IT WOULD BE EASIER AND FASTER IF BASIC COULT JUST FICK OUT 
WHICH SCORE TO PUT WITH WHICH BUMBPER. FOR THAT YOU USE A SUBSCRIPTED ARRAY. IN THIS CASE WE 
WOULD SET UP AN ARRAY OF SIX ELEMENTS LONG AND EACH ELEMENT WOULD BE THE SCORE AIDED BY THAT 
BUMBPER TO THE TOTAL SCORE. FOR INSTANCE, S(2) WOULT BE THE PGINTS THAT BUMPER TWO WAS WORTH. 
THEN GNE LINE WOULD INCREMENT THE SCORE, 

100 SC=SC+5( B) 
BY SIMPLY LOOKING AT WHAT RB WAS THE COMPUTER COULD PICK QUT THE VALUE TO BE ADDED TQ THE 
SCORE RATHER THAN DOING A WHOLE BUNCH GF IF’S TQ SORT THE WHOLE THING OUT. 
THAT THEN IS THE THIRD USE OF ARRAYS. WHENEVER YOU WANT HASIC TQ PICK ONE VARIABLE OUT GF A 


BATCH SUCH AS TO PICK WHICH VARIABLE WILL BE INCREMENTED OR WHICH VALUE WILL BE ADDED TO A 
VARIABLEy YOU USE A SUBSCRIPTED ARRAY SQ THAT BASIC CAN CALCULATE ITS WAY THROUGH. 
YOUR BASIC IS MORE POWERFUL THAN OST TOLD YOU IN THE MANUAL. YOU HAVE THE ABILITY TO USE 
WHAT THEY CALL ‘’MULTIDIMENSIONED ARRAYS’. THE MOST COMMON MULTIBIMENSIONED ARRAY I5 A TWO 
DIMENSIONAL ARRAY. A TWO DIMENSIONAL ARRAY IS NORMALLY PICTURED AS BEING SET UP SORT OF LIKE A 
CHECKER BOARD WHERE YOU NUMBER ALL THE ROWS AND THEN NUMBER ALL THE COLUMNS. YOU THEN SELECT 
WHICH BOX TQ USE BY TELLING THE COMPUTER WHICH ROW DGWN AND WHICH COLUMN OVER YOU WANT. THAT 
MEANS THAT YOU HAVE TWO NUMBERS OR TWO EXPRESSIONS IN PARENTHESIS SEPARATED BY A COMMA. FOR 
INSTANCE, $(392) MEANS THAT YOU WANT THE THIRD ROW DOWN» SECOND COLUMN OVER ’S’, THERE ARE A 
LOT OF USES FOR TWO OR THREE UIMENSIONAL ARRAYS: BUT LET ME GIVE YOU A SIMPLE EXAMPLE TO SHOW 
HOW THEY WORK. LET’S ASSUME THAT I HAVE A MAILING LIST GF 30 ADMIRESSES STORED IN MY PROGRAM. 
EACH ADBIIRESS HAS FIVE LINES! NAMEs STREET NUMBER? CITY» STATEs ZIP COME AND COUNTRY. I COULD 
SET UP AN ARRAY THAT WAS DIMENSIONED FOR (20795). THAT WOULD GIVE NE AN ARRAY WITH TWENTY 
ELEMENTS IN IT AND EACH ELEMENT WOULD HAVE FIVE SUBELEMENTS IN IT. THEREFOREs IF I WANTED THE 
STREET NUMBER ON THE TENTH ADDRESS: I COULD ASK THE COMPUTER TO PRINT 5$(1022) AND GET THE 
SECOND ELEMENT IN THE TENTH ROW DOWN. NOW I HAVE A WHOLE BUNCH OF THINGS I CAN GET TO WITH THE 
SAME SET OF NUMBERS. ONE OF THE SIMPLIST USES FOR IT WOULD BE TO PRINT A MAILING LIST. I COULD 
PRINT & LIST OF ALL TWENTY NAWES AND ALL TWENTY ADDRESSES WITH ONE PROGRAM LINE. 
100 FORX=1TO020¢FORY=1TOS$ ?758{ Xv¥ DENEXTY »X 
THAT WOULD STEP THROUGH ALL TWENTY ADDRESSES» IN EACH ABDRESS STEP THROUGH ALL FIVE LINES 
AND THEN GO ON TO THE NEXT GONE. IN FACTs WE USE A SIMILAR TECHNIQUE IN OUR MAILING LIST 
PROGRAM. | 
YOU MAY HAVE NOTICED THAT THE SAME LINES COULD BE USED TO INPUT ALL THE ABDRESSES WITH ONLY 
ONE OR TWO LINES. LIST FOR THE CIP, | 
I AM SURE THAT IF YOU WATCH THE PROGRAMS THAT YOU TYPE IN OR USEs YOU WILL SEE A LOT OF 
GTHER USES FOR SUBSCRIPTED VARIABLES. THERE ARE A NUMBER OF THINGS YOU NEED TG REMEMBER WHEN 
YOU USE THEM. 
THE FIRST THING TO REMEMBER IS THAT SEVERAL VARIABLES CAN HE DIMENSIGNED WLTH THE SAME 
STATEMENT. 


LOODIMAC 12) 2AS{ 34 )eD019) ETC. 


YOU SHOULD ALSG REMEMBER THAT A SUBSCRIPTED VARIABLE CAN HAVE THE SAME NAME AS A REGULAR 
VARIABLE AND BASIC WILL KNOW THE DIFFERENCE. ACX) I5 NOT THE SAME VARIABLE AS ‘A’. 

ALSO KEEP IN MINI THAT WHEN YOU DIMENSION A VARIABLE YOU HAVE ONE MORE SLOT IN THAT VARIABLE 
ARRAY THAN THE NUMBER YOU DIMENSIONED FOR. MOST FEOPLE TENT TG FORGET THAT O IS THE FIRST 
NUMBER AS FAR AS A COMPUTER IS CONCERNET. THEREFOREs IF YOU DIMENSION ‘A’ FOR 10; YOU ACTUALLY 
HAVE ELEVEN SLOTS - A(0) THROUGH AC 10). REMEMBERING THAT WILL SAVE YOU MEMORY. 

THE NEXT THING TG REMEMBER IS THAT IT TAKES ABOUT SIX BYTES FOR EVERY ELEMENT IN AM ARRAY 
WHETHER IT IS USED OR NOT. IF YOU NEVER HAVE AN AC7) BUT YOU DIMENSIGNED FOR ITs AC7) WILL TARE 
SIX BYTES EVEN IF IT SITS THERE EMPTY. THEREFORE: DON’T DIMENSION FOR AN ARRAY BIGGER THAN 
YOU’ RE ACTUALLY GOING TO USE. 

ALSO REMEMBER THAT YOU CAN USE EITHER NUMERICAL VARIABLES OR STRINGS IN ARRAYS? BUT THE 
STRINGS DON’T WORK EXACTLY RIGHT IN MOST OSI BASICS. IN ALL GSI BASICS: THE FRECX) ROUTINE 
WILL STGP WORKING AS SOON AS YOU HAVE A TINENSIONED STRING VARIABLE. THE BASIC SIMPLY CAN’ T 
FIGURE IT GUT AND GETS LOST. IN ROM HASICs YOU HAVE A BUG IN THE BASIC THAT WILL SOMETIMES 
FREEZE UP THE MACHINE IF YOU SUBSCKIFT A VARIABLE FOR HORE THAN TWENTY OR SG ANB 00 STRING 
MANIPULATIONS, 

IF YOU ARE GOING TO INITIALIZE AN ARRAY: THE USUSAL WAY TO IG IT 15 TG USE DATA STATEMENTS. 

FOR INSTANCEs IF WE ARE GOING TG READ TEN DIFFERENT VALUES INTO VARIABLE ACX) IT IS USUALLY 
DONE THIS WAYS 

tO0 FOR X=OTOSSREADAC X DENEXT 

LLODATAO e129 574s57697 9899 

THAT’S USUALLY THE MOST EFFICIENT WAY TO GET BATA INTO AN ARRAY, 


YOU MAY GCCASSIONALLY BECOME CONFUSED BECAUSE PROGRAMMERS SOMETIMES USE THE TERM. 
“SUBSCRIPTER ARRAY’s ’SURSCRIPTED VARTABLE ’ ANT ‘ARRAY’ INTERCHANGABLY. DON’T LET IT CONFUSE 
YOU - THOSE TERMS ARE ACTUALLY INTERCHANGEABLE. TECHNICALLY: & SUBSCRIFTED VARIABLE I§ THE 
VARIABLE NAME ANT THE PAIK OF PARENTHESIS THAT APPEARS IN THE TEXT. THE ARRAY IS THE SET GF 


BOXES THAT THE VARIABLES ARE STORED IN. HOWEVERs IN CONVERSATION: MOST COMPUTERISTS ARENT 
THAT ACCURATE AND SIMPLY THROW OUT WHICHEVER TERM COMES TO MIND FIRST. 


4X NEW FROM AGRDVARK XXX 


AS USUALs LOTS OF NEW GAMES AND STUFF. BUT THE BIG NEWS IS THAT THE STUFF WE PROMISED LAST 
MONTH IS NOW IN AND IS CHEAPER THAN WE PLANNED, 
WE HAVE NOT ONEs BUT THREE NEW ROM MONITORS, 

THE €15 I5 FOR THE CIP ONLY. IT HAS ALL THE FEATURES THAT WE ADVERTISED LAST MGNTH AND A FEW 
MORE BESIDES. IT HAS FULL EDIT FEATURES? SOFTWARE SELECTABLE SCROLL WINDOWS: A SOFTWARE SELECT 
FOR G52 OR TYPEWRITER KEYBOARIs BELL SUPFORTs A SOFTWARE SELECT FOR THE OLE MONITOR ROUTINES: 
AND A COUPLE OF OTHER FEATURES. WE ARE SELLING IT FOR $39.95 AS AN INTRODUCTORY OFFER. 

THE ClE IS AVAILABLE FOR BOTH THE CiP AND THE C2/4/8 KOM MACHINES. IT HAS ALL THE STUFF WE 
JUST LISTED FOR THE €15 ANI ABIS AN EXTENDED MACHINE COUE MONITOR FOR THE MACHINE CODE 
ENTHUSIASTS, IT HAS BREAKPOINT INSTALLATIONs MACHINE CODE FROGRAM SAVE AND LOAIls MEMORY MOVEs 
AND HEX DUMP UTILITIES IN IT. IT ALSG HAS THE [ISK BOOTSTRAP; BUT CANNOT PROVIDE EBIT RGUTINES 
WHILE RUNNING 450 BASIC, 

WE PROPPED THE INTRO PRICE ON THAT ALSO - TO $59.95, 
THE PC BOGART HOUSE HAS PROMISED TO DELIVER THE MEMORY BOARDS BEFGRE THIS ISSUE GOES OUT. WE 
HAGGLED A LOT ANT WERE ABLE TO GET A BETTER PRICE THAN I PLANNED. 
THE NEW PRICE FOR THE 8K RAM BOARD WITH TWO PARALLEL FORTS IS $29.95 FOR THE BARE BOARD. 
HATE TO DEAL WITH A FACELESS COMPANY? HERES AN ALMOST HONEST ANE! MOSTLY ACCURATE DESCIPTION OF 
AARDVARK » | 

THE COMPANY IS ABQUT THREE YEARS OLBys A VIRTUAL ANCIENT IN THIS FIELD. IT STARTED AS A HOBRY 
AND BECAME A FULL TIME BUSINESS A LITTLE OVER A YEAR AGO. (ACCORDING TG MY WIFEs TWO FULL TIME 
BUSINESSES. ACCORDING TQ MY COMPETITORS: I’M JUST WASTING MY TIME.) 

EVER NOTICE THOSE FUNNY NOISES IN THE BACKGROUND WHEN YOU CALL? EVER WONDER WHY WE ANSWER THE 
PHONE AT ODD HOURS? WHEN IT CAME TIME TO GFPEN THE FULL TIME BUSINESS: I DIDN’T LIKE THE IBEA OF 
A LONG DRIVE TO WORK: SO WE ADDED THE OFFICE AND SHOP GNTG THE HOUSE. THAT WAY WE GOT THE ROGM 
FOR THE PROFESSIONAL SIZED OFFICE COMPLETE WITH SEVEN COMPUTERS: PRINTERS» EGUIPMENTs SHIPPING 
OFFICE AND THE SHORTEST WALK TG WORK POSSIBLE. SAVES A LOT ON GAS. 

THERE ARE FIVE PEOPLE WORKING HERE NOW: BUT THERE ARE GNLY THREE THAT YOU ARE LIABLE TO GET 
ON THE PHONE, 

I BO THE PROGRAMMING: ANSWER QUESTIONS (YES: AARDVARK ANSWERS QUESTIONS ON THE PHONE! dy» WRITE 
MOST OF THE JOURNAL AND TRY TO LOOK BUSY. IF YOU WANT MEs CALL AFTER NGGN. NORMALLY I STUMBLE 
IN ABOUT NOGN» ANSWER QUESTIONS AND HANILE BUSINESS UNTIL ABOUT 6200, AFTER A BREAKs I COME. BACK 
AND PROGRAM FROM ABOUT 10330 TO 4300 A.M. I’M USUALLY CHEERFULL IF YOU CALL ANYTIME EXCEPT 
RURING THE PROGRAMMING HOURS. I USE THE NIGHT HOURS SPECIFICALLY TO PROGRAM WITHOUT PHONE 
INTERRUPTIONS. ; 

JANE (MY SPOUSE) AND JUDY OFFICIALLY WORK FROM 9:00 AM TO 3:00 PM. THEY HANDLE ALL THE 
SHIPPING AND BOOKWORK AND CAN TELL YOU A LOT MORE ABGUT WHERE YOUR ORDER IS THAN I CAN, JANE IS 
RAPIBLY TURNING INTO A BETTER THAN AVERAGE PROGRAMMER ANT CAN HANDLE A LOT GF QUESTIONS. JUBY 
AND IF ARE COMPLETE OPPOSITES. SHE KNOWS WHERE EVERYTHING 15, ON BAYS THAT SHE IS OFFs 3 HAVE 
BREEN KNOWN TO LOSE THE C8DF. IF YOU TALK TO EITHER GNE ON THE FHONE - BE NICE - THEY WERE HIRED 
FOR THEIR LOOKS. 

THE REST OF THE EMPLOYEES FILE» PACK ORDERS: COLLATE BOGKS, EG THE BOOKS: ANE DG NOT ANSWER 
THE PHONE. 


MEMGRY SAVING TECHNIQUES 
BY BOR RETELLE 


IN THE LAST ISSUEs ROIGER SHOWED YOU HOW TO MAKE YOUR RASIC FROGRAMS RUN AS FAST AS POSSIBLE. 
THIS ARTICLE WILL ATTEMPT TO SHOW YOU HOW TO MAKE THE BEST USE OF THE MEMORY IN YOUR SYSTEM, 
ANYONE WITH 32K GR 48K MAY TURN THE PAGE. THE BASIC OSI SYSTEM WITH SK OF RAM IS QUITE USEABLE 


? 


FOR MOST PROGRAMMING. THERE WILL BE TIMES HOWEVERs WHEN THE PROJECT YOU’RE WORKING ON JUST 
WON’T FIT. THAT’S WHEN YOU SHOULD TRY SOME GF THE TECHNIQUES PRESENTED HERE. | 

IF YOU'VE BEEN READING THE AARDVARK JOURNAL AND ASREVARK DATA SHEETS» YOU SHOULD ALREABY BE 
FAMILIAR WITH A FEW OF THE MORE BASIC TECHNIQUES FOR SAVING MEMORY. THE FIRST AND SIMPLIST IS 
TG ELIMINATE ALL SPACES FROM YOUR PROGRAMS. THE SLIGHT INCREASE IN READABILITY IS MGRE THAN 
OFFSET BY THE MEMORY THEY TAKE UP. REMEMBER THAT EACH SPACE BURNS UP ONE BYTE OF MEMORY. NOT 
GNLY THAT, BUT EXTRA SPACES WILL FORCE YOU TO USE A LOT OF EXTRA PROGRAM LINES AND EACH EXTRA 
LINE COSTS YOU FIVE BYTES OVERHEAD JUST FOR THE LINE NUMBER, NEXT LINE POINTERs AND END OF LINE 
MARKER, THUS» WE COME TO THE MOST IMPORTANT TECHNIQUE. USE AS FEW LINES AS FOSSTIBLE. AS ROUGER 
HAS. SAID, "REMEMBER THE COLON!!" BY PUTTING AS MANY STATEMENTS AS POSSIBLE ON EACH LINE» YOU 
SAVE THOSE FIVE BYTES OF OVERHEAN. WHILE FIVE BYTES DOQESN’T SOUND LIKE MUCH, IT ADDS UP 
QUICKLY. IT SHOULD GO WITHOUT SAYING THAT REMS SHOULD BE AVOIDED LIKE THE PLAGUE! EVERY BYTE 
USED BY #& REM IS WASTED AS FAR AS THE EXECUTION GF YOUR FROGRAM IS CONCERNED. IF YOU FEEL YOU 
NEED TO DOCUMENT YOUR PROGRAM, EITHER MAKE & LOT GF NOTES AS YOU GO ALONG OR BUY A BIGGER 
MEMORY. BASIC "STYLE" AND "STRUCTURED" PROGRAMMING ARE NICE FOR MACHINES WITH HUGE MEMORIES: BUT 
ARE JUST NOT COMPATIBLE WITH AN 8K MICKOS. ONE SIDE BENEFIT OF USING THE ABOVE FROGRAMMING 
TECHNIGUES IS THAT YOUR PROGRAM WILL RUN SLIGHTLY FASTER! 


NOW WE’LEL GET TO SOME OF THE MORE ADVANCED WAYS OF SQUEEZING YOUR PROGRAM. FIRST, LET’S 
THINK ABOUT LINE NUMBERS A MINUTE, BASIC STGRES EACH FROGRAM LINE’S NUMBER AS A TWO BYTE 
HEXAREC EMAL NUMBER. THAT MEANS THAT IT MAKES NO DIFFERENCE WHETHER A LINE’S NUMBER 15 @ OR 
64123; IT STILL TAKES UP TWO BYTES. IN THAT RESPECT: THE LINE NUMBER DOESN’T AFFECT MEMORY 
USAGE. HOWEVERs IN THE TEXT OF THE PROGRAM: BASIC STORES ALL NUMBERS IT SEES AS ASCII CONESs 50 
A LINE CONTAINING ’GOTO10560’ WILL TAKE THREE MORE BYTES THAN ‘’GOTO10’. AGAIN: 


THREE BYTES DOESN’T SEEM SIGNIFICANTs BUT IT ALTS UP TOG. FOR AN EXAMPLE GF THIS» GET GUT YOUR 
“TIME TREK’ DOCUMENTATION. IF YOU DON’T HAVE A “TINE TREK’ s 60 GET GONE. WE'LL WAIT..++.+ ORT 
NOW IN ‘TIME TREK’s I WAS FACED WITH TAKING AN BK PROGRAM AND ALUBING FULL GRAPHICS SCREENS AND 
REANOUTS AND ADDING REAL TIME ACTIGN AND STILL FITTING IT INTO SK. TF TURNED QUT THAT THERE WERE 
SEVERAL SUBROUTINES WHICH WERE CALLED REPEATEDLY THROUGHOUT THE FROGRAM. NOW A “STRUCTURE 
PROGRAM WOULD HAVE ALL THE SUBROUTINES GROUPED NEAR THE END OF THE PROGRAM. (ACTUALLY THAT [5 
FHE WAY IT USUALLY TRY TO PROGRAM BEEAUSE IT DOES HELP TO FIND A LOST SUBROUTINE, ) 


IN THIS CASE THOUGHs PUTTING THESE FEW RECURRENT SUBROUTINES AT THE END WOULT HAVE CALLED FOR 
LINE NUMBERS AROUND 80007 OR FOUR BYTES EACH. WHAT I ENDED UP TGING WAS TO RENUMBER THEM WITH 
SENGLE DIGIT NUMBERS (2-9) AND HAVE THE FIRST PROGRAM LINE JUMP ARGUNT THEM. THE SCREEN CLEAR, 
PSEUBO-PRINT AT: TIME DELAY AND OTHERS ALL HAVE A ONE BYTE LINE NUMBER. WITHOUT GOING THROUGH 
THE WHOLE PROGRAM AND COUNTING EACH INSTANCE, I CAN SAY THAT THE SAVINGS GF MEMORY WAS 
SIGNIFICANT. IF YOUR SUBROUTINES ARE TO0 LONG TO FIT ON ONE OR TWO LINES» YOU CAN STILL TAKE 
ADVANTAGE OF THIS TRICK. JUST HAVE THE MAIN PROGRAM ‘GOTO’ OR ’GOSUR’, SAY» LINE 2. LINE 2 
WILL THEN SAY ‘2 COTOC YOUR SUBROUTINE). WHILE THIS WON’ T SAVE AS MUCH AS ACTUALLY HAVING YOUR 
SUBROUTINE AT LINE 2s THERE WILL BE SOME SAVINGS. ANOTHER EXAMPLE IS THE ADVENTURES I WROTE FOR 
AARDVARK « JHE MAIN ENTRY POINT INTG THE ‘COMMANDT’ LOGP WAS AKGUND LINE 150 (3 BYTES). THIS 
LINE WAS JUMPED TO FROM SO MANY LOCATIGNS THAT I CHANGED LT TG LINE 9 ¢1 BYTE). THE SAVINGS IN 
THIS CASE WERE EVEN MORE SIGNIFICANT. THIS TECHNIGUE WILL KE MOST EFFECTIVE GF COURSE WHEN YOU 
HAVE ONE OR MORE LINES WHICH ARE CALLED SEVERAL TIMES. YOU CAN STILL REALIZE AN OVERALL SAVINGS 
EVEN IF THERE ARE NO SPECIFICALLY REPEATED SUBROUTINES OR LINES BY RENUMBERING THE WHOLE PROGRAM 
TO KEEP THE LINE NUMBERS LESS THAN 1000, IN MOST CASES: THIS WILL MEAN LOSING THAT FRETTY 
“STEPS OF 10’ LOOK, BUT ONCE AGAIN,» JUST THINK OF THE SAVINGS, USUALLY NUMBERING IN STEPS OF S 
WILL DQ THE TRICK. AGAIN: EACH NEW LINE NUMBER WILL SAVE GNE BYTE EACH TIME IT IS REFERENCED: 
RUT THE TOTAL COULD EASILY BE OVER 100 BYTES! 

ANOTHER WAY TO FICK UP SOME BYTES IS BY LOGNING HARD AT THE VARIABLES YOU USE. IT°S GREAT 
TO USE OUBLE LETTER VARIABLES LIKE SC FOR SCORE AND AL FOR ALIEN LOCATION WHEN YOU’ VE GOT 
PLENTY OF MEMORY, If MAKES IT EASY TO READ AND ALL THAT. WHEN YOU’ RE SQUEEZING FOR BYTES 
THOUGH, SOMETHING’S GOT TO G8. I USUALLY TRY TG KEEP THE VARIABLE NAMES AS CLESE A POSSIBLE TO 
THEIR FUNCTIONS: EVEN TO THE POINT OF USING TQUBLE LETTER VARIABLES WHEN I’M STARTING A NEW 
PROGRAM, WHEN IT STARTS GETTING TIGHT THOUGHs I LIST OUT THE VARIABLES ON FAFER USING EITHER MY 


10 


NOTES OR THE VARIABLE TABLE MAKER ANE REASSION A SINGLE LETTER TG EACH GF THEM. THEN BY 
RUNNING THE SEARCH FROGRAM: I FIND AND CHANGE EACH TO ITS NEW SINGLE LETTER VARIABLE NAME. OF 
COURSEs IF THERE AKE NORE THAN 26 VARIABLES: SOME GF THEM WILL HAVE TO HAVE MORE THAN ONE 
LETTER. IN THAT CASE» WHAT I HAVE TO [0 15 TO ASSIGN THE SINGLE LETTERS TG THOSE VARIABLES WHICH 
BCCUR MOST OFTEN. Tf SOUNDS LIKE & LOT OF WORK AND IT IS; BUT IF YOU CONSIDER THAT A LONG 
PROGRAM WILL HAVE SEVERAL HUNDRED REFERENCES TO VARIABLES: THIS GNE IDEA CAN SAVE YOU & COUPLE 
OF HUNIRED BYTES. IN A REVISION OF ONE FROGRAM: I MANAGED TO SAVE GVER 95 BYTES BY CHANGING ONE 
VARIABLE ALONE! OF COURSEs IT SAVES A LOT OF TIME AND WORK IF YOU WRITE THE FROGRAM WITH SINGLE 
LETTER VARIABLES IN THE FIRST PLACE. 

ONE LAST THING TO BE AWARE OF IS THE WAY SOME UTILITY FROGRAMS MAY TREAT YOUR PROGRAM. FOR 
INSTANCEs SOME EDITORS MAY LEAVE EXTRA BLANKS AT THE END OF A FROGRAM LINE AFTER EITING If. 
RENUMBERERS GENERALLY PUT A SHORTER LINE NUMBER IN THE PROGRAM TEXT BY FORING A BLANK IN AT THE 
END OF THE NEW NUMBER, THESE CAN BE VERY HARD TO FINI: ESFECIALLY THE BLANKS AT THE ENDS. THE 
SOLUTEGN IS ALWAYS TO RUN THE FACKER PROGRAM AS THE LAST STEF IN SQUEEZING & FROGRAM. IT WILL 
TAKE OUT ANY STRAY BLANKS REMAINING HERE AND THERE. I7’°S A REAL TIME SAVERs AS ARE ALL OF THE 
UTILITIES MENTIONED ABOVE. 1 SUPPOSE YOU COULT DG IT ALL BY HANDs BUT YOUR PROGRAM WOULD 
PROBABLY BE OBSOLETE BY THE TINE YOU FINISHED IT. 

TY MAY NOT SEEM WORTH WHILE TO GO THROUGH ALL THESE PROGRAMMING GYMNNASTICS JUST TO SAVE 1 
OR 2 BYTES AT A TIMEs BUT TAKEN TOGETHER» 100 HERE ANE 200 THEREs YOU MAY END UP WITH 1/2K MORE 
SPACE THAN YOU STARTED GUT WITHs WHICH JUST MIGHT MEAN THE DIFFERENCE BETWEEN A TIGHT FITTINGs 
BUT RUNNING: PROGRAM AND ONE WHICH JUST WON’T FIT. 
THERE ARE A COUPLE MORE TECHNIQUES FOR SAVING MEMORY WHICH ARE JUST TOG COMPLEX TO 60 INTO NOW: 
ENVOLVING STORAGE OF NUMERIC VARIABLES IN DISCRETE MEMORY LGCATIONS INSTEAN GF IN SUBSCRIPTER 
ARRAYS AND METHORS OF RETRIEVING THEM. I’M HOPING TO BE ABLE 7G USE THIS METHOD TO SQUEEZE C4 
“TIME TREK’ ENOUGH TOG ABD COLOR AND SOUND TO THE Sh VERSION. THE USE OF STRINGS TO REPRESENT 
NUMERTC DATA I5 ANOTHER MEMORY SAVING TECHNIQUE WHICH WOULE BE THE SUBJECT OF ANOTHER ENTIRE 
ARTICLE. 

HOPEFULLY» THE METHOUS OUTLINED HERE WILL GIVE YOU A START IN FUTTING YGUR OVER-LENGTH 

PROGRAMS ON A BYTE-FREE DIET, 

ONE LAST ITEMs sees ee 

FOUND! 207 BYTES! 

WHEN I STARTED TO LEARN MACHINE LANGUAGEs I SOGN DISCOVERED THAT I COULDN’T PUT MY USER 
ROUTINES IN GOOD OLE PAGE 2 AT THE SAME TIME AS THE Ci CURSOR! PUTTING THEM AT THE TOP OF 
MEMORY WORKED OF COURSE: BUT THAT TOGK UP RAM FROM MY BASIC PROGRAM. THEN: WHILE FERUSING MY 
COPY OF AARDVARK’S ‘FIRST BOOK GF OSI’ (BY WILLIAMS & DORNER)» I FOUND THE ANSWER. OWN ON 
PAGE 1 OF YOUR COMPUTER’S MEMORY ARE TWO LOCATIONS WHICH ARE SUPPOSED TG CONTAIN THE NMI 
(NON-MASKABLE-INTERRUPT) AND IRQ CINTERRUPT REQUEST) SERVICING ROUTINES. ASSUMING YOU’ RE NOT 
USING THE NMI FOR A REAL-TIME CLOCK OR THE LIKEs THERE ARE 207 BYTES IN GNE BLOCK FROM $0130 TO 
$OEFF (THAT’S DECIMAL 304 TO Sil). THE USR(X) VECTOR SHOULD BE SET UP WITH FOKE11s45 AND 
POREL2:1. YOU CAN NOW PUT A USK ROUTINE GN PAGE i ANT USE THE Ci CURSOR TO EMIT THE BASIC 


10k MOVING THE DIRECTORY OFF TRACK 12 4% 


ONE OF THE MOST DAMNABLE ANNOYING THINGS THAT THE GSI PROGRAMMERS DIB WAS TO FUT THE 
DIRECFORY TRACK RIGHT IN THE MIDULE OF THE S" DISK, INSTEAD OF GETTING 39 TRACKS GF FILE SPACE: 
YOU GET 10 ON ONE SIDE OF THE DIRECTORY AND 24 ON THE OTHER. 

FORTUNATELYs CHUCK SCOTT IS AROUND. HE’S THE FELLOW WHO WROTE THE SINGLE BISK COPIER AND 
THE DISK CATALGGER., HE STOPPED IN THE OFFICE LAST WEEK TO FICK UP A COPY OF THE SOURCE CODE FOR 
O545D ANT CALLED BACK THE NEXT DAY WITH THIS SET GF INSTRUCTIONS. WITH THESE» YOU CAN MOVE THE 
BIRECTORY AND THE OVERLAYS THAT LAY ON TRACK 12 TO ANY OTHER TRACK. WE ARE GOING TO USE TRACK 
39 AS AN EXAMPLE. 

THE FIRST THING TO DO 1S TO SET UP A DISK WITH A BIRECTGRYs CREATE AND DELETE UTILITIES ON 
IF SET UF TO CALL TRACK 39 (QR WHATEVER TRACK YOU ARE GOING TG USE) INSTEAD OF TRACK 12. CIE. 
WHEREVER IF SAYS DISK!I"CA 12seee+++" CHANGE IT TO DISK!1" CA SPreeeeee")e BO THE SAME FOR THE 
SAVE FUNCTIONS. 

THAT 18 SO THAT YOU WON’ T DO UP AN ENTIRE DISK AND THEN FIND OUT THAT YOU HAVE NO WAY TO USE 

ams 


td, 


BOOT UP AND EXECUTE THE FOLLOWING COMMANDS - 5" DISK ONLY. 
EXIT 
EM (CALL EXTENDED MONITOR ) 
ICA 4A00=O191 

4004 /12 39 REM TYPE 4004 CR. 12 WILL APFEAR» TYPE THE 3° 
ISA 0191=4A00/8 
ICA 4A00=0511 
S13A /12 CHANGE TO 39 

"CA 4200-0671 

4288 / 12 CHANGE TO 39 
(SA 0691=4200/1 NOTE-GNE SECTOR ONLY. 
fCA 42001251 REM MOVE DIRECTORY INFORMATION TO NEW TRACK 
ISA 3971=4200/1 
ICA 4200=1232 
ISA 3992=4200/1 
ICA 4200-1213 REM MOVE OVERLAYS 
ISA 39s 5=4200/1) 
ICA 4200=1294 
ISA 3994=4200/1 
EXIT 
BASIC 

IF YGU ARE USING THE AARDVARK BEXECKXs YOU NEEL ONLY CHANGE THE 125 TO 39s IN LINES 1907 200+ 
370s 380° 4907 3002 3407 3707 610» 6207 AND 630 TO HAVE A READY TO GO SYSTEM. IF YG HAVE A 
SUPERDISK TEXT EWITGR: THAT WILL TAKE ABGUT 10 MINUTES. THE REST OF YOU JUST TYPE AWAY. 


=== SPEAKING OF TYPING === 

I HATE TYPING IN "BEXECK" CONTINGUSLY. IT 15 SIX SCATTERED AND UNCOMFORTABLE KEYSTROKES. 
SINCE I HAVE THE TDIRECTORYs CHANGEs DELETEs AND ZERG ON THE BEXECX TRACK, I TYPE IT ALL TOO 
OF TEN, 

I PREFER A NAME LIKE “E” . ONE EASY KEYSTROKE. SG IT CHANGED GVER THE S" DISKS, THIS IS HOW ITF 
WORKS. YOU CAN ENTER ANY NAME UP TO 6 CHARACTERS AND IT WILL BE “BEXECK" FROM THEN ON. 

REMEMBER TO CREATE NEW FILE AND STORE YOUR CURRENT “BEXECK" UNDER THE NEW NAME BEFORE YOU RUN 

THIS. OTHERWISE THE SYSTEM WILL GET CONFUSED AND NOT BE ABLE TO BOGT THE DISK, 


$00 INPUT"NEW NAME” 5 BS 

£10 IFLENC BS SX STHENRS=BS+" "SGOTOL1I0 

129 BISKI"CA S000=0191 

150 FORX=17T06¢POKEQ2I544+X sASCCMIMIG( BS 2X) )ENEXT 

140 RISK! "SA O121=5000/3" RUNES REM LAST PHRASE (RUNES) OPTIONAL, 


LETTERS TG THE EDITOR 
BILLY SHITHs RICHMOND: KY | 


HERE’S A METHOD OF CONNECTING THE CIP WITH RS232 INTERFACE 
ab tad a, mit a 
peers DPD SWITCH AND HOOK UP WIRE, Pe ees ee 
E AND CUT TRACE GOING TO U57s FIN 2, SOLDER WIRE FROM U57 
é hn ¥ se. PI 2 
iaraiee POLE. SOLDER WIRE FROM US9s PIN 14 TO ’A’ SIDE oF UPPER POLE. ae ime 
igi PEIN 13 TO ‘A’ SIDE OF LOWER POLE. ‘(ALLOWS SELECTION OF EITHER 300 OR 150 BAUD, 
MENT OF SWEFCH CAN BE AT OWNER’S BISCRESSIONs BUT SHORT LEADS ARE DESIRABLE, 
: 4} SOLDER WIRE FROM PIN & OF DB25S CONNECTOR TO ‘B’ SIDE LOWER POLE. SOLDER WIRE 
has Bi eraallss POLE TO +5¥ TERMINAL OF POWER SUPPLY, 
: TCH CABLE USED CONNECTS RS-232 OUT OF C1i-P TO RS-232. EN 
: : . ee. ay . ON TELETYPE, 
ee pig inl THE KSR-37 TELETYPE OPERATES AT 110 TG 150 BAUD. THE RS-232 INTERFACE 
76 GROUND LOGIC LEVELS. PIN 6 MUST RE HELD AT +5¥ LEVEL TO INDICATE "DATA 


SET READY", SINCE SV ON PIN & MIGHT INTERFER WITH OT 
-ER WETH OTHER RS-232 BA 
THROUGH ONLY IN THE 150 BAUD POSITION | (57 Bene REA NAS ATS BIRD 


+ 5V 
12 


PING DB2SS38 
RS 232 Comnecro2 


FROM NH. WITTE 
FORT WAYNE IN. 46815 


THE "GREAT NEW SCREEN CLEAR" IN THE AUGUST ISSUE IS REALLY GREAT BUT IT WORKS ON SOME 
HACHINE. OTHER THAN HY C4P. (PRESUMABLY CIP?) 
TO MAKE THE IDEA WORK ON THE C4Ps YOU NEED TO CHANGE THE SO THAT S$ DOESN’T GET 100 
LONG BEFORE THE SCREEN IS CLEARER. 


THES WORKS ON THE C4P WITH ROM BASIC: 


LOOA=PEEK( 229 )¢B=PEEK( 130 )SPOREL29 91925 POKEL30s 215°35$=" "SFORS=17T082 

LL05$=S$+" "NEXT SPORE129 9A: POKE130s BERE TURN 

THE SAME IBEA WORKS GREAT TO CLEAR THE COLOR SCREEN THIS WAY: 

LOOA=PEEK( £29 ); B=PEEK( 130); POKEL29s 255; POKEL S09 231 

LILOINPUT" COLOR" 5R$5SS=R$ 3 

L2OFORS=1 T0625 SS=S$tRS eNEXT 

THE COLOR NUMBERS FROM 1 - 16 ARE INPUT WITH THE LETTERS FOUR BITS WIDE ANB THE LAST FOUR 
BEES OF THE ASEIE COBE FOR THESE LETTERS PROVIDE THE RIGHT COMBINATIONS. LETTER 


(YEP s WE BLEW THAT ONE THREE WAYS - AND GOT A LOT OF LETTERS ABOUT IT. THIS WAS THE 
MOST SUCCENET ANB CLEAR EXAMPLE. I BAS IN SUCH A HURRY TO ABB THAT AT THE LAST MINUTE 
THAT I DERN T THINK ABOUT THE FACT THAT THE €2/4/8 SCREENS WOULD TAKE A DIFFERIN? STRING 
COMBINATION FOR FHE 2K SCREEN. 

SECOND OMMISSION WAS THE LACK OF RESEARCH ON ON WHERE THE STRING POINTERS WERE ON DISK 
SYSTEMS, IF TURNS OUT THAT THEY ARE ONE RYTE LOWER SO 650 USERS WILL HAVE TO PEEK ANB 
POKE LOCATIONS 128 AND 129 RATHER THAN 129 AND 130. 

THIRD OMMISION WAS NOT PAYING ATTENTION TO OUR OWN FIRST HOOK OF OSI. THE TECHNIQUE IS 
EN THERE, I READ IT ANB MISSED IT - ANB HEARE FROM JIM WILLIAMS ABOUT THE OMMISION. 
SORRY JIM. ) 


DBD. VALENTINE» NEW YORKs NY 


seoeeh PARALLEL PORT PROBLEM ON A 500 CPU BOARD RUN IN €2-8P’S. WE HAVE BEEN 
BRIVEING & LINE PRINTER ON A C3 WITH THE S10 BOARD PIA "B° SIDE FOR SEVERAL YEARS USING A 
MACHINE COBE ROUTINE, RECENTLY WE UNSUCCESSFULLY ATTEMPTED TO RUN THAT LINE PRINTER OFF 
THE €2 PEA. ON THE S00 BOARDS <¢WE HAVE & SPARE) THE PORT WILL OUTPUT ONLY WHEN 
ENITIALIZER WITH A BASIC ROUTINE. THE. MACHINE CODE ONE. WILL NOT WORK. OBVIQUSLYs 
BECAUSE IT WORKS IN BASIC: THE WIRING IS CORRECT. IF IS NOE A PIA CHIP PROBLEM (CARNY OF 
EHE 64215 WE HAVE WILL WORK ON THE Si0 BOARD: BUT NOT THE 500’°S) ANY HELP OR 
SUGGESTIONS WOULD BE APPRECIATED. 7 


GEORGE MILLERs ROYAL OAK: MI 


FO RUN THE 685) CHIP AT 110 BAUD ON A Cls DO THE FOLLOWING: 
1) U65y PIN 12 "HS" TO A 7493 CHIP (I USED LOCATION U44) 
2) RUN 7493 QUTIPUT THROUGH A SWITHC ANB USE IT AS TX CLK 
THIS WILL RUN THE 6850 AT ABOUT 107 WHICH WORKS JUST FINE FOR A TTY. 


NEW TX-CLK TO GBSO 
FIN 3.4, VIA SlwiTeH 


FIN CS 4) 544 
FIN 12 oe 7493 


LS 


RICHARD MORRIS: ROCKPORT: IN 


IN $2 AARDVARK JOURNALs THERE WAS BISCUSSION ABOUT RECORD SIZE IN RANDOM ACCESS FILES, 
THE LIST OF POKES TO 12024 AND 12076 WERE GIVEN FOR BOTH 5S" ANB 8” DISKS, SOME OF THE 
NUMBERS GIVEN WILL CAUSE THE SYSTEM TO NOT WORK PERFECTLY FOR RECORDS PAST THE FIRST 
TRACK OF A DATA FILE. ON GUR C4P-MF 5” SYSTEMs LOCATIONS 12042 ANB 12074 BOTH CONTAIN 35 
AFTER A PROGRAM IS LOADED INTO THE WORKSPACE. WHEN A RANDOM LILE IS OPENED, THOSE 
LOCATIONS CONTAIN 16 AND 7 RESPECTIVELY. IF THE LOCATIONS ARE POKED WITH SOMETHING ESLE 
BEFORE & FELE IS OPENED: 16 AND 7 WILL APPEAR ANYWAY WHEN A RANBOM FILE IS OPENED. THESE 
NUMBERS ALLOW 1228 BYTE RECORDS. 12076 AND 12042 NUMBERS MUST BE POKER WITH THE NUMBERS 
AFTER OPENING THE FILE TO CHANGE THE RECORD LENGTH. 


BYTES PER RECORD § POKE 12976 POKE 12042 

16 L 128 

32 5 64 

64 6 32 

128 . 16 

256 8 8 

512 9 y 

1024 10 2 
2048 4 i 


THE POKE TO 12076 SETS THE REEORD LENGTH AS SHOWN ON THE CHART. THE POKE TO 12042 
SEEMS TO HELP THE OPERATING SYSTEM FIND THE LOCATION OF THE RECORD. USING THE VALUES 
SHOWN IN THE ARTICLE CAUSES SOME INTERESTING THINGS TO HAPPEN. If 25 ONLY ABLE TO STORE 
RECORDS ON THE FIRSF TRACK ANB FHE FIRST RECORD ON THE SECOND TRACK. IF THEN SOMEHOW 
BLOWS THE PROGRAH. | 
THE PROPER NUMBERS TO POKE INTO 12042 ARE LOCATED IN THE CHART. IT MAY NOT BE A 
EGINCIBENCE THAT THE POKE 12042 NUMBER FOR ANY CIVEN RECORD LENGHT IS THE SAME AS THE 
NUMBER OF RECORES PER TRACK. IF A SMALLER NUMBER I5 USEDs IF WILL STORE ONLY THAT NUMBER 
OF RECORDS IN EACH TRACK. FOR INSTANCEs BY POKING 4 INTO 120746 ANB 100 IN 12042 (SHOULD 
BE 228) 100 16 BYTE RECORDS ARE PRINTED ON EACH TRACK. RECORDS 0 TO 99 ON THE FIRST 
ERACKs 100 TO 199 ON THE SECOND TRACK ANB SO ON. THE CHART CAN BE EXTENDED BUT IT 
EAUSES A MINOR PROBLEM. 
BYFES PER RECORE POKE 12042 POKE 12076 ZTRACK USED 


é re 1 - 24g, 
259 a 4% 
8 255 2 97 % 


THE LARGEST NUMBER THAT CAN BE POKED INTO A LOCATION I5 255. QUITE A BIT OF UNUSED 
SPACE IS LEFT ON EACH TRACK WITH 25 45 AND & BYTES PER RECORD SINCE GNLY 255 RECORDS CAN 
BE STORED ON EAEH TRACK. THE CHART SHOWS THE PERCENTAGE OF EACH TRACK THE MACHINE COULD 
USE « USEING THE ABOVE POKES: WE CAN NOW VARY THE RECORD SIZE FROM 2 BYTES TO 2K BYTES. 
VE DID MOT FIND A WAY TO HAVE THE SYSTEM PROVIDE A RECORD LENGTH OF MORE THAN ONE. TRACK, 


HX WANTED x 


A USED, CHEAP, ANI! WORKING C1P OR SUPERBOAD, ANI A C2F. WE NEED SOME SPARES FOR 3 
MODIFICATIONS. CONTACT AARBVARK, , TESTING 


HRA AAAK ALK 


NOTES3 THE AARDVARK JOURNAL WILL CARRY ADDS FOR USED OR NEW EQUIPMENT FOR THE F } 
$2.00 PER 85 CHARACTER LINE, PALTRY SUM OF 
14 


a 


ASTEROLD RACE 

CONTROLS - LEFT SHIFT IS SHIP DOWN 

eS BHiIF UP 

RIGHT SHIFT SHIP FORWARD 

REPEAT IS USELESS CANNON 

YOU MUST GET TO THE RIGHT SIDE OF THE SC 
REEN. YOU HAVE & SHIPS. 


198 GOSUBBS@: FORX=1T018: PRINT: NEAT:PRIN 
T"'ASTEROID RACE" 

125 FORX=1TO2@@:NEXT:REM COPYRIGHT 15984 
BY AARDVARK - BY RODGER OLSEN 

114 REM SCREEN CLERK 

126 GOSUBESE: M=6 

13@ REM C2/74/8 VARIABLE VALUES: C=UPPER 
CORNER: E=LOWER CORNER: 

14@ REM L=LINE LENGTH: SH=SHIP DISPLAY 
CHARACTER: K=KEYBOARL | 
158 REM L2=2 LINE MOVE VALUE.:F=FLAG FO 
R MISSLE 

168 C=53376:6=55164: P=S5644:F=1 

178 L=64: SH=237 : K=57108:L2=62: TB=Lé2 

186 IFPEEK(S7@88 )< 12STHENZBS 

198 L=32:TB=22: £=54882: P=54851:V=1:C=Ct+ 


268 INPUT“*DIFFICULTY (€1-59°3;0: IF DOSTHEN 
2718 REM T=TIME DELAY :D=DIFFICULTY LEVE 
278 T=159*(5-D):D=D¥e1.5: GOSUBBSS4 

230 REM FULL SCREEN WITH ASTEROIDS: PUT 
SHIP ON SCREEN (S=SHIP POSITION 

240 FORX=1T075: POKEC+294@0#RNDC 83,2265: NE 


256 S=C+1+INT( 2@*RNDC 8 34+4 34L: IFPEEKCS 3¢ 


roe. FHENZSY 

268 REM BLINK THE SHIP FOR IDENTIFICATI 
On. | 

27@ FORX=1T04@: POKES, 183+X: POKES, 237: NE 
xTIM=6 


28@ REM POKE IN NEM ASTEROIDS: NUMBER 0D 
ETERMINED BY DIFFICULTY LEVEL. 

298 FORK=1TOD: POKEP+(L-3)#RNDC 8 +2, 226: 
NEAT 

3@@ REM PEEK KEYBOARD. INVERT VALUE IF 
Broter 1S CAP 

3@5 REM IF SHIP STOPS BETWEEN MOVES 385 


M=0 
318 FORQ=1T02: POKES, 237: I=PEEKCK):IFUTH 
ENT=255-I 


3286 IF I=STHENM=L+1 
33@ IFI=129THENIFF THENF =@: N=S+i:POKEN,3 


348 IF I=S3THENM=-(2*L 3+1 

358 IFI=3THENM=1 

366 REM ANY MOVE GETS A SCORE. 

378 IFMTHENSC=SC+1 1% 


334 REM MOVE SHIP IF NOT OUT OF BOUNDS. 

344 POKES, 32: IFS+M >CANDS+IMKETHENS=S+M 

4466 I=PEEKCS): IF I< >S2THENI=S: GOTOS28 

4i@ REM SEE IF WE HIT ANYTHING. 

428 IFRTHENPCKER, S2 

436 REM PRINT SIDE BARRIER (MOVES EVERY 
TRIG UP). SEE IF We. ALT THe Sh 

444 PRINTTABC TBICHRS( 93): I=PEEKCS 3: IF I< 
232 THENI=S: GOTO526 

456 POKES, SH: FORX=1TOT:NERT 

456 REM IF NO SHELL MOVING, DELAY A MOM 
ENT-AND THEN START AGAIN. 

474 IFPFTHENFORKX=1TO1G: NEXT: GOTO2Z9 

450 REM MOVE THE SHELL THREE TIMES AND 
see 2F YOU HAT ANYTHING. 

450 FORI=171TO0S: IFPEERKCUNtI+L#E1 3< PS2THENI= 
Nt+L+1:F=1:N=6: GOTOS2H 

546 N=N+1+L: NEXT: POKEN, 124 

5i4 GOTO2S8 

526 IFPEEK(CS }J=S3THENG3G 

538 Y=1-3-34*L:POKEI, 32: FORX=1TOG 

546 POKEY+RNDCS 3}#6+INTC CRNDC 8 )#56)3*L,12 
S+RNDC 8 3¥34 

556 NEXT: POKEY+34L41, 32: IF I< SSTHEN45@ 
566 PRINTTU" SHIPS GONE! ! "3; :FORX=1TO908 
>NEXT:FORX=1LTO22 | 

of POREPTATL,o2 heal 

[BW TU=TU+1: IF TU<6THENGOSUBGSE: GOTO23H 
594 FORX=1TO16: PRINT: NEXT:PRINT"*FIVE SH 
IPS DOWN "“:PRINT"SCORE :"SC 

666 INPUT" TRY AGAIN"’ AS: LFASCC AS J=BSTHE 
NSC=64: TU=1:F=1:GOTO2sRH 

6516 RUN" BEAEC*® 

628 REM IF NOT DISK THEN 618STOP 

6346 FORX=1TO32: POKEL, X: NEXT: PRINT "BONUS 
' BONUS! 

64H FORX=1TO999: NEXT: SC=SC+LA 

654 FORA=1TOS99: NEXT.: SC=SC+58: PRINT" *% 
* SCORE "SC" *% #” :FORX=1TO999: NERT 

664% GOSUBBSH: GOTO238 

654 A=PEEK( 128): B=PEEK( 129): POKE128,@:P 
Veblen; Giese | 

638 FORI=1T07: S$=S$+S$+" "NEXT: POKE128 
s»AFPOKEI 29,55 RETURN 

74@ REM INSTANT SCREEN CLEAR FOR CIiMP: 
HEE LETTERS TO EDITOR FOR C274 

716 VERSTONS. LAST MONTHS JOURNAL FOR C 
iP VERSION. 


HACK ACR AK KAA K KAA RRR ARK KA RK AK KERR ARK RAK 
WIN FREE TEXT EQVITING FOR YOUR SYSTEM 
HARA AK RAK KARA AMARA AA RRA RK RRR RAKE RAK 


ONE OF OUR SOOPER [IQOPER NEW ROMS OR A SUFERBISK CAN BE YOURS ABSOLUTELY FREE!!!. WE ARE 
GOING TO OFFER A PRIZE FOR THE BEST ARTICLE, SUGGESTION: OR LETTER FUBLISHED NEXT MONTH, THE 
PRIZE DEPENDS ON WHAT SYSTEM YOU HAVE. IT WILL BE A C1S ROM (FULL EDIT ANT ALL Thal STUFF) FOR 
A CiPs & CIE (SAME BUT HETTER) IF YOU HAVE A C2/74/8 BASIC IN ROM MACHINEs OR A SUFERDISK & 
SUPERCOPY PROGRAM IF YOU HAVE A DISK SYSTEM. IF YOU HAVE ALREADY PURCHASED GNE BEFORE THE NEXT 
ISSUEs THE PRIZE WILL BE & REFUNII, 

SECOND PRIZE WILL BE AS USUALs GIFT CERTIFICATES FOR AARIVARK KERCHANDISE TO ALL WHOSE 
CONTRIBUTIONS ARE PRINTED. 


RERAKEKAKKRK AKA RK RK ARK KK AAKAKK SAAR A KKK EK ARK KKK KEKAKARKK EERE 
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